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IN THE CLAIMS 

Please amend the claims as foUow^s: 

1. [Currently amendedl A method for operating an X-ray source 
comprising: 

emitting an electron beam along a beam path from an emitter of a cathode; 

producing a fii^t dipole field between a ba cking and an aperture defined bv said 
cathode within said electron beam w ith a differentially biased cathode and 
i inmersinim leracti.;ig said ft^^e^y^ft- bcani with a aid first dipole field and said differential 
bias within said electron beam t o focus and deflect said electron beam onto a focal spot 
on an anode to cause X-rays to be emitted from said anode; and 

modifying said first dipole field with a means for changing the differential bias to 
shape said electron beam on said anode to effect the focal Spot size to produce a 
predetermined electron beam compression ratio. 

2. [Original] The method as claimed in claim 1 comprising selecting said 
predetermined electron beam compression ratio from among a plurality of settable ratios. 

3. [ Currently amended] The method as claimed in claim 1 wherein said 
modifying said first d ipole field with a means for changing the differential bias comprises 
modifying said first d ipole field with an independent bias applied to the components of 
the cathode. 

4. [Cuiientlv amendedl The method as claimed in claim 3 wherein said 
components of the cathode include ssida backing with a bias of Vbacking, saidaa emitter 
with a bias of Vemitter, and saidm aperture defined by a cathode front member with a 
bias of Vaperture. 
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5. [r,.rr.ntiv tended! The method as claimed in claim 4 fcr^M 
cnmnrising v >fee«^Vbacte < Vemitter providisges fei^larger beam compression 
latio than when Vbacking aVemitter. 

6. [r..r^nHvamended1 The method as claimed in claim 5 further 
comffitowhefem-^jddifig-^^^ > Vaperture_eQvidmg^ 
reverse bias . 

7. [Original] The method as claimed in claim 3 wherein a differential voltage 
between Vbacidng and Vaperture is less than about lOkV. 

8. [n.rr^t1v amended! The method as claimed in claim 7 wherein asgssE^ 
tUe^ipolc field between said cathode and anode has a beam potential of about 30kV to 
about 1630kV. 

9. rr.n,rrP.nt1v amended] The method as claimed in claim 1 fhrther 
comprising mc^eaBi^&. pl^o^^ding a larg er^ emissive area of^m t o increase ^ 
electron ^r--^"" " r^iativP m an emitter having a circular cross section . 

10. r..T^t1v»miended1 The method as claimed in claim 9 wherein said 
B3creasing_|^i ovidine a largoi^ emissive area includes at least one of a o tmight ooction 
ittte a coiled ffio^^^ t T^avina a snhstafltiallv v ^?'?^^ '^^^^ ^^^ti"" increasing 
length defimngef said coiled filament and increasing ^ diameter defisyEgef said coiled 
filament. 

11. rriirrentlv amended! The method as claimed in claim 1, wherein said 
focal spot area includes a diameter in the range of about 0.1 mm to about 2 mm. 
(ReiBf ^i 0-1 mm for mommo up to 2 mm for CT) 

12. r<"^'rrftnt1v amended! A method to focus high beam currents of eleclion 
emission in a cathode assembly opposing an anode and spaced apart therefiom into 
different sized focal spots in an x-ray tube, the method comprising: 
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biasing components of the cathode assembly independently, wherein the 
components include; 

an emitter situated therein for emitting an electron beam to a focal spot on 
the anode during operation of the x-ray tube, 

a cathode front member having an aperture defined by the cathode front 
member on a first side of the emitter, and 

a backing disposed on aq opposite second side of the emitter and 
connected to the cathode front member via a backmg insulator, wherein the cathode front 
member and backing are independently biased pitwlucing a first dipole field between said 
hacking and said aperture defined bv sai ^ ^ r.Rthode front member immersing said emitter 
in said first dipole field within said elec tron beam to Shape and accelerate Ihe electron 
beam and guide the electron beam to the focal spot on the anode. 

13. [Currently amended! The method as claimed in claim 12, fiirther 
comorising whefeia said cathode backing havings a bias of Vbacking, said aperture of 
said cathode front member having a i s biased^ Vaperture and said emitter havinga 
bias ofi s bioaod at Vemitter, wherein a nd-Vback < Vemitter providin&.€fr^ a larger 
beam compression ratio than when Vback StVemitter. 

14. fOirrentlv ameudedl The method as elaimed in claim 13, farther 
compTisin aw licroin gidding is aooomplished when Vemitter > Vaperture providins a feg 
reverse biasfflg. 

15. t Q i ^rentlv amcndedl An x-iay tube cattiode comprising: 

a cathode assembly opposing an anode and spaced ^art therefrom, the cathode 
being maintained during operation of the x-ray tube at a negative potential with respect to 
the anode, the cathode assembly comprising-, 

an emitter situated therein for emitting an electron beam to a focal spot on 
the anode during operation of the x-ray tube, 
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a cathode front member having an aperture defined by the cathode front 
member on a first side of the emitter, 

a backing disposed on an onDOsite second side of the emitter operably 
depending form the cathode front member via a backing insulator, wherein the aperture 
of the cathode front member and backing are independently biased producing a first 
between ^-^-'^ ^^-^^^. y ^-^^ ^nrrtiire denned by said c^ t h^He. frontmembex- 

; ..id emitte - ^» -^^^ fi^t dh,ole field .Hthin said electron l^eam to shape and 

accelerate the electron beam and guide the electron beam to the focal spot on the anode. 

16. frni y^.flvmnended1 The x-ray tube as claimed in claim 15, wherein a 
B2sti2aM.the emitter kdefii^^ 

17. [Original] The x-ray tube as claimed in claim 16. wherein the emitter is a 
coiled filament. 

18. [Original] The x-ray tube as claimed in claim 16. wherein the emitter is one 
of a ribbon emitter, a dispenser cathode, an e-beam heated emitter and a field emitter. 

19. (Canceled] 

20. [r>]r r??^tlv amended! The x-ray tube as claimed in claim 15 wherein a 
potential difference between said backing and said aperture mclud^Vhaddag^ 
Vaoertiire n rovi.Mases a larger beam comFession ratio vhou VlaoUui, ^ Vnpni1i.n. 
relative to when Vbacking >Vaperture. 

21. fr^rrenriv amended! The X-ray tube as claimed in claim 15 wherein 
^ IJdiui, Ic or rn mp l iiAi u d by f p pb n ns s aid independent bias include Vemitter > 
Yyip^iT-^ prnvir^irii^ a reverse bia^- 

22. [Original] The x-ray tube as claimed in claim 15 finther comprising at least 
one intermediary electrode member having an aperture defined by the at least one 
intermediary electrode member, the at least one electrode member disposed between said 
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cathode front member and said backing, the at least one electrode member configured to 
flexibly shape the electron beam emitted from the emitter. 

23. [rn. ^^ttv«nended1 A cathode for x-ray tube comprising: 

a cathode assembly opposing an anode and spaced apart therefrom, the cathode 
being maintained during operation of the x-ray tube at a negative potential with respect to 
the anode, the cathode assembly comprising; 

au emitter situated therein for emitting an electron beam to a focal spot on 
the anode during operation of the x-ray tube, 

a cathode front member having an apertore defined by the cathode front 
member on a first side of the emitter, 

abacking disposed on a second side of the emitter and operably connected 
to the cathode front member via a backing insulator, and 

a means for applying a differential bias in the cathode ri^mm a lifft 
Hip^^ S- fi^M het^"^'^ hanking a nd said Rpeiture defined hy smd catho^g front wea^W. 
^^j^ ^r.^.. emi * ^-- first diool. field within ^ai<^ c1ectr<?n bem t o variably 

change the focal spot size. 

24. [Original] The cathode as claimed in claim 23 wherein the means include 
having the cathode front member, and backing being independently biased to shape and 
accelerate the electron beam and guide the electron beam to the focal spot on the anode. 

25. r^rr^ntlv amendedl The cathode as claimed in claim 24 wherein said 
cathode backing is biased at Vbacking, said aperture of said cathode front member is 
biased at Vaperture and said emitter is biased at Vemitter. and Vback < Vemitter 
providinges for a larger beam compression ratio than when Vback sVemitter. 

26. pirr^rwamendedl The cathode as claimed in claim 25 wherein 
v.mirt.r > Vaneit..^ nroviding a^ u u tm t ^ Mo m sriO d in ^ atoomp U ab nd by reverse 
bia sing when Vemitter > >f gportiirfl . 
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27. [Canceled] 

28. [rurrentlY amendedl The cathode as claimed in claim 23? wherein said 
emitter is configitfed to increase electron emission therefrom relat ive to an emitter havijig 
a circular cross section bv increasing p ge vAding a larger an^emissive area of said coiled 
filament including es at least one of a flattening a p ortion defining a cross section of said 
coiled filament g lraigh t o cotion into a ooilod filament, inoroasing th e lengthening-^ said 
coiled filament and increasing afee diameter of said coiled filament. 

29. [Original] The cafliode as clauned in claim 23 further comprising at least one 
intermediary electrode member having an aperture defined by the at least one 
intermediary electrode member, the at least one electrode member disposed betwe^ said 
cathode front member and said backing, the at least one electrode member configured to 
flexibly shape the electron beam emitted from the emitter. 
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